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DETAILED ACTION 
Response 

1 . Applicants remarks of 30 March 2005 have been considered but not deemed 
persuasive. Several things should be made clear to the applicants directly. First, the suggestion 
that a pwm device operates as a linear modulator (i.e., there is linear modulation) while within a 
prefixed value range is at best a poorly worded claim. PWM are by definition switching 
modulators which is by definition not a linear modulator, A linear modvdator does not sent a 
switching signal (e.g., a pwm, pfm, pam, etc) but instead sends a drive signal that linearly 
increases or decreases. Therefore, when applicants wish to be their own lexicographer, it is 
reasonable for the examiner to apply his terms loosely also. 

Applicants also state the following: 

It is submitted that within the normal mode of operation, some PWM systems, 
particularly DC-to-DC converters as claimed, can and do have a linear mode of 
operation. In a DC-tO-DC converter the duty cycle is normally linearly modulated 
with an input signal and the gain of the PWM modulator is constant. PWM 
systems can also have various non-linear aspects as well, depending upon the 
specific design used and how the signals are modulated. 

So apparently applicants acknowledge, using their own definition of what constitutes a 
linear and non-linear modulation, that some dc-dc converters do operate in both cycles. Yet 
applicants never point out why the cited prior art does not operate as a linear and non-linear 
cycle. In fact, it is not clear applicants are clear as to what a linear or non-linear cycle is. How 
can applicants contend that Chen does not show a linear and non-linear when applicants do not 
recite (know) what is the difference between the two is and simply recite that Chen (although 
applicants acknowledge that some dc-dc converters do have linear and non-linear) does not show 
a linear and non-linear mode. 
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As stated previously, and taken in context of claim's wording, it is deemed a reasonable 
position by the examiner to define a linear mode as a mode where in the feedback does not 
influence the output until the output leaves a prefixed value range. For at least the above 
reasons, this action is made final. 

Claim Rejections - 35 U.S.C. § 102 

1 , The following is a quotation of the appropriate paragraphs of 35 U.S.C. § 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or 
on sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-17 are rejected under 35 U.S.C. §102(b) as being fully anticipated by Chen et 

al. (U.S. Patent 6,005,377). Chen et al.shows, (in, e.g., the(ir) figure(s) 1-3 and corresponding 
disclosure) 

As to claim 1; 

A digital control apparatus for a switching DC-DC converter including at least one power 
transistor (108) and being able to provide a regulated output voltage (Vout+) on a load, 
said apparatus comprising: digital control means having for receiving a digital reference 
signal (1 17 is described as a digital signal) and for providing a modulating signal (output 
of 1 16); and a PWM device (128/106) for receiving said modulating signal and providing 
a square wave signal (by definition, a pulse-width signal is a square wave that is 
modulated by width) for driving the power transistor of said DC-DC converter, wherein 
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said digital means operates on the square wave signal such that there is a non-linear 
modulation (taken as a change in width of the modulated signal) only when the value of a 
signal on the load (Vout+ or Iswitch) is lower or higher than a prefixed value range 
(again, this is by definition how a pwm system works, when a variable falls outside a 
predetermined range the modulation of the switching transistor is changed to cause the 
variable to 'conform' to the predetermined range). 

As to claim 2; 

The apparatus according to claim 1, further comprising means for driving the 
power transistor including means for determining the on time and the off time of 
said power transistor (again, this is accomplished by at least the pwm 128). 

As to claim 3; 

The apparatus according to claim 2, wherein said digital control means comprises 
means to increase or decrease the on time of said transistor (see above rejection of 
claim 1). 

As to claim 4; 

The apparatus according to claim 3, wherein said means to increase 

or decrease the on time of said transistor further comprises means to increase or 

the decrease the value of the signal on the load with respect to a predetermined 
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value range (see above rejection of claim 1). 
As to claim 5; 

The apparatus according to claim 1, wherein said digital means further comprises 
means for providing a step ramp signal (as seen in figure 2 and described in the 
specification vis a vis step 208, at column 6 lines34-45, a specific ramp signal is 
supplied depending the compensated signal which is therefore able to produce a 
step ramp signal, for say, sequentially increasing/decreasing compensation 
signals). 

As to claim 6; 

The apparatus according to claim 5, wherein the amplitude and the duration of 
said step ramp signal are programmable (given that the ramp look-up table is a 
table, it (the table) may be programmed to change the amplitude/duration thereof). 

As to claim 7; 

The apparatus according to claim 1, wherein said signal (Vout+ or Iswitch) on 
the load comprises the output signal of the DC-DC converter. 

As to claim 8; 
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The apparatus according to claim 7, wherein said digital control means comprise 
nimieric comparators (comparator 1 16 is seen as a numeric comparator as it takes 
in a digital signal and compares that signal to another digital signal from 117) able 
to compare said output signal of the DC-DC converter with a predetermined 
voltage value range (based in part on 117). 

As to claim 9; 

The apparatus according to claim 1, wherein said signal on the load comprises a 
current signal (Iswitch). 

As to claim 10; 

The apparatus according to claim 9, wherein said digital control means comprise 
numeric comparators able to compare a signal proportional to the current signal 
(comparator 1 16 is seen as a numeric comparator as it takes in a digital signal and 
compares that signal to another current signal-changed to digital-from 1 10) on the . 
load with a predetermined signal value range (based in part on 117). 

As to claim 1 1 ; 

The apparatus according to claim 1, wherein said PWM device comprises an 
analog device (the driver, 106 is an analog device). 



As to claim 12; 
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The apparatus according to claim 11, further comprising means for generating a 
ramp signal (ramp signal generated as previously discussed from 126/124) to the 
input to said analog PWM device. 

As to claim 13; 

The apparatus according to claim 1, further comprising a digital-to-analog 
converter (the step of 208 produced an output analog signal) able to convert the 
digital signals to the input (through 123/ 124) to said PWM device. 

As to claim 14; 

The apparatus according to claim 1, wherein said PWM device (the 'front' part of 
the device, that is 128 is digital) is a digital device. 

As to claim 15; 

The apparatus according to claim 1, wherein said DC-DC converter comprises at 
least one inductor (103) having a first terminal connected with a non-drivable 
terminal of said power transistor and a second terminal connected (connected 
through 113) with a capacitor (115) placed in parallel with the load (a note for 
applicants, notwithstanding that applicant discloses a buck regulator and Chen et 
al disclose a boost, the differences are seen as well known in the art and, if further 
claimed later would not be seen as patentable). 
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As to claim 16; 

The apparatus according to claim 15, further comprising a voltage positioning 
block (including 1 16) having an input for receiving said output voltage (see 
voltage scaler Av) and a voltage proportional to the current (see current scaler Aj) 
flowing through the inductor and an output for providing the difference voltage 
(output of 1 16) to the input of said control digital means. 

As to claim 17; 

The apparatus according to claim 16, wherein said voltage difference is subtracted 
from the reference signal (this is how a comparator works, the difference of one 
input(s) is taken from the other intput(s)). 

3. Claims 18-20 are rejected under 35 U.S.C. §102(b) as being fully anticipated by 

Watanabe et aL (U.S. Patent 5,705,920). Watanabe et al.shows, (in, e.g., the(ir) figure(s) 
2 and corresponding disclosure) 

As to claim 18; 

A digitally controlled DC-DC converter comprising: a summer (23, column 2 
line 36) for receiving a reference signal (24); a digital control block (including 
24/31/35/etc.) coupled to said summer; a DAC coupled to said digital control 
block (30-3 1); a PWM circuit coupled to said DAC (through 23/22/21); a DC-DC 
converter (including 10) coupled to said PWM circuit, having an output (at 15) for 



Application/Control Number: 10/676,816 Page 9 

Art Unit: 2838 

providing an output signal to a load; and feedback means (including 27) for 
providing said output signal to said summer, wherein said digital control block 
provides non-linear modulation only when the value of a signal on the load is 
lower or higher than a predetermined value (this is how pwm work). 

As to claim 19; 

The DC-DC converter of claim 18 wherein said feedback means comprises an 

ADC (27). . 

As to claim 20; 

The DC-DC converter of claim 18 wherein said feedback means comprises an 
adaptive voltage positioning block (taken as 27/28/30). 
Allowable Subject Matter 
4. No claims are allowable over the prior art of record. 

Conclusion 

1 . THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
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CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 



Any inquiry from other than the applicant/attorney of record concerning this 
communication or earlier communications from the Examiner should be directed to the Patent 
Electronic Business Center (EBC) at 1.866.217.9197. Any inquiry .from a member of the press 
concerning this communication or earlier communications from the Examiner or the application 
should be directed to the Office of Public Affairs at 703.305.8341. Any inquiry from the 
applicant or an attorney of record concerning this communication or earlier communications 
from the Examiner should be directed to Examiner Riley whose telephone number is 
571.272.2083. The Examiner can normally be reached Monday through Thursday from 7:30- 
6:00 p.m. Eastern Standard Time. The Examiner's Supervisor is Mike Sherry who can be 
reached at 571.272.2084. Any inquiry about a case's location, retrieval of a case, or receipt of an 
amendment into a case or information regarding sent correspondence to a case should be 
directed to 2800*s Customer Service Center at 571.272.2815. Any papers to be sent by fax 
MUST BE sent to fax number 703.872.9306. Any inquiry of a general nature of this application 
should be directed to the Group receptionist whose telephone number is 571.272.2800. Status 
information of cases may be found at http://pair-direct.uspto.gov wherein unpublished 
application information is foimd through private PAIR and published application information is 
found through public PAIR. Further help on using the PAIR system is available at 
1.866.217.9197 (Electronic Business Center). 
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S/(awn Riley 
Primary Examiner 




